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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
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October 23, 1974 

FROM :Special  Assistant f o r  Technology 
OD, NHLI 

SUBJECT: Conversations w i t h  Col. Hensley, D r .  John 8.' walsh, and Vice Admiral E l i  
T. Reich a t  the Pentagon on October 17, 1974 

T h ~ a ~ ~ ~ d L 1 i s r " a ~ f j - ~ g r o u n d -  items and questions was del ivered a day 
e a r l y  to  D r .  Walsh. This made i t  possible ,for him t o  do near ly  a l l  o f  
the t a l k i n g  dur ing the 40 minutes o f  our in terv iew without los ing time 
making complicated explanattons. 
who i s  i n  charge o f  a l l  U.S. m i l i t a r y  s a t e f l i t e s .  
systems engineering was essen t ia l l y  as fo l lows. 

D r .  WalsH i s  a Ph.D. e l e c t r i c a l  engineer, 
His message concerning 

Systems engineering works s a t i s f a c t o r i l y  on ly  i f  the basic technology i s  
already known. Occasionally i n  the course,of pro jects  w i t h  which he has 
been concerned, basic inves t iga t ion  has been nececessary. I t was h i s  
react ion tha t  i f  new knowledge were uncovered i n  t h i s  fashion, i t  was 
o r d i n a r i l y  a case o f  " lucking out." It was h i s  estimate tha t  when basic 
inves t iga t ion  I s  undertaken i n  a program which i s  run on a systems engi- 
neering basis, not  more than ten o r  a t  the 'verv  most 20% o f  the undertakings 
are successful. 

He pointed out  t h a t  the costs of guiding a large pro jec t  on the basis o f  
systems engineering and the magnitude o f  the team which must be assembled 
t o  do so are o r d i n a r i l y  much too large f o r  un i ve rs i t i es  t o  handle. Systems 
engineering i s  therefore t o  be found almost exc lus ive ly  i n  large corporations 
i n  industry.  Sometimes i n  the course o f  work being done i n  t h i s  fashion by 
industry i t  i s  possible t o  break out  pieces o r  areas which can be sublet  
t o  u n i v e r s i t i e s  f o r  the purpose o f  pursuing basic invest igat ion.  

I n  the program which i s  being handled on a systemslengineering basis, i t  i s  
not possible commonly f o r  any one ind iv idua l  t o  grdsp and t o  understand a l l  
of  the de ta i l s .  
pieces i n  a somewhat general way we l l  enough t o  be able t o  coordinate them. 

It i s  common for the 
i n  which t h i s  i s  done i s  ra ther  a r b i t r a r y  u n t i l  experience i s  gained. When 
pro jec ts  a re  broken i n t o  pieces f o r  easier grasping and management, the major 
problem which ar ises  i s  the in ter faces between pieces. He used as an example 
one type of rocket which had'an analog computer i n  it. I n  the course of 
development another was made which had a d i g i t a l  computer i n  it. I n  order 
t o  make these two devices work together it was necessary t o  have a DA con- 
ve r to r  i n  one. F ina l l y ,  both came t o  have\ d i g i t a l  computers and i n  order 
t o  have interchange, both were equipped w i t h  DA convertors u n t i l  the pro- 
cess came along f a r  enough so tha t  they could have i t  a l l  d i g i t a l .  
s o r t  o f  problem becomes espec ia l l y  d i f f i c u l t  when the programs get very 
large. 

1 1  1 
The top leve l  people, however, mudt understand a J l  o f  the 

f 
programs t o  be broken i n t o  pieces. Sometimes the manner 
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I n  regard t o  the development of the a r t i f i c i a l  heart,  i t  was D r .  Walsh's 
opinion t h a t  an e f f o r t  to  use a systems engineering approach could hardly 
f a i l  t o  r e s u l t  i n  d isaster  simply because so much basic inves t iga t ion  must 
be done which i s  no t  suscept ib le t o  successful a t tack  by systems engineering. 

DOD has problems w i t h  bureaucracy and personnel ce i l i ngs  which D r .  Walsh 
thought were probably very s i m i l a r  t o  those a t  NIH.  One mechanism which 
i s  employed t o  get around t h i s  d i f f i c u l t y  o f  shortage o f  personnel and 
inadequacy o f  exper t ise was t o  seek a contractor who would use systems 
enginewing and provide technical  d i rec t i on .  Sometimes t h i s  technical  
d i r e c t i o n  i s  given d i r e c t l y  t o  the contractors by the systems engineering 
concern and sometimes i n  the i n te res t  of maintaining cont ro l  as we l l  as 
possible the systems engineering concern gives advice t o  the m i l i t a r y  
which then passes i t  along to  consultants. This must be done on a con- 
t i nu ing  basis. TRW d i d  t h i s  i n  developing the Minuteman rocket. Aerospace 
has done the same th ing  f o r  DOD. 
t h a t  these concerns can pay s u f f i c i e n t  sa la r ies  t o  topnotch people who 
w i l l  do i t  r i g h t ,  tie pointed out  tha t  the FCRCs (Federal Contract Research 
Centers) are on a guaranteed leve l  of  e f f o r t ,  and sometimes there i s  
c r i t i c i s m  o f  the arrangement because i t  looks to some l i k e  simply a way 
of ge t t i ng  around the C i v i l  Service s t ipu la t ions .  The fear  apparently 
i s  t h a t  top l eve l  people who have h igh sa la r ies  a l so  a re  l i k e l y  i n  govern- 
ment to  have a great deal o f  power, and D r .  WaIsh fee l s  tha t  t h i s  i s  a 
bad combination t o  g ive  t o  ind iv iduals .  
these people do not  have much power inasmuch as the contracts can be te r -  
minated a t  any time a t  the  pleasure o f  the government. 

The advantages o f  t h i s  arrangement are 

I n  the case o f f t h e  FCRCs,  however, 

In the course o f  development of the  Minuteman, a t  one time the A i r  Force 
turned the e n t i r e  development over t o  the TRW. 
sary contractors and ind iv idua ls  t o  do the job.  The tendency more recent ly  
has been to  go back to  u t i l i z a t i o n  o f  TRW more as a 'continuously monitoring 
consul tant  w i t h  the actual  g i v i n g  of  d i rec t i ons  t o  contractors i n  the hands 
of members o f  the m i l i t a r y .  

A t  the present t ime the Army i s  using what are ca l l ed  technical  assistance 
contracts i n  which experts from the contractor  monitor c a r e f u l l y  what i s  
being done by the  subcontractors o r  o ther  contractors and guide the Army 
i n  making decis ions as to changes. 

TRW then h i red  the neces- 

In regard t o  the NHLl and having committees t r y  to run big programs, 
O r .  Walsh has found tha t  t h i s  i s  a road t o  f iasco. One such committee has 
been t r y i n g  t o  run a large program i n  DOD. 
free t o  t e l l  me what i t  was, but the running o f  the programhas become 
j u s t  such a f iasco  and i t  i s  even worse because the committee doesn't seem 
to have enough understanding t o  r e a l i z e  tha t  i t  i s  a f iasco.  His conclusion 
i s  tha t  committees simply are no t  under any circumstances capable o f  running 
a systems engineering type of  developmental work. 

I n  view of  the  many problems t h a t  s t i l l  e x i s t  i n  t h e ' e f f o r t  to  make an 
a r t i f i c i a l  heart,  Dr .  Walsh fee l s  tha t  t h i s  i s  probably s t i l l  an area for 
the lone inventor o r  a t  leas t  the independent invest igator .  

He d i d  not f e e l  t h a t  he was 



D r .  Walsh suggested repeatedly tha t  i t  would be very f r u i t f u l  f o r  NHLI 
to  get  a group o f  top leve l  systems engineers together t o  review the 
pat terns o f  management o f  the program t o  develop an a r t i f i c a l  heart .  
suggested not  more than s i x  ind iv idua ls  and he thought tha t  the appeal 
of t r y i n g  to  do something tha t  would he lp mankind would perhaps o f f s e t  
the d i f f i c u l t i e s  created by the smallness o f  the per diems o f fe red  by 
NIX. 

He 

Dr.  Walsh made the fo l low ing  suggestions of ind iv idua ls  who might be 
appt?opr.Iate top, leve l  systems engineers to have i n  such a study group. 
It w i l l  be noted tha t  a l l  o f  them come from industry. The reason i s  
tha t  no un ive rs i t y  i s  ab le t o  f i e l d  a p ro jec t  running on a systems 
engineering basis. 

D t .  Robert Burnette, 
De Lauer, 

01 i v e r  Boi leau, 
Howard Burnette, 

Dr.  Seymour Sei berg, 

Robert Quade, 

Ivan Getting, 

TRW 
(high o f f i c e r  i n  TRW, possibly president) 
Boe i ng 
Loc kheed 
Research d Development Associates on the West 
Coast 
Rand Corporation (There was some question about 
h i m  s ince he i s  no t  a systems engineer, but ra ther  
a systems analyst .  
e i t h e r  be extremely valuable o r  o f  no value a t  a l l ,  
but  nowhere between f o r  some reason .) 
President, Aerospace Corporation 

D r .  Walsh thought he would 

He thought someone f r a n  B e l l  Laboratories might very we l l  be asked t o  come. 
The se lec t ion  of  a person from B e l l  might be put up t o  Brockway MacMillan, 
the v i c e  president. He inc iden ta l l y  would be very much in terested since 
he has j u s t  recovered from a ra ther  severe myocardial i n fa rc t i on .  

Col. Hensley and I stopped i n  t o  see Vice Admiral E l i  T. Reich. Admiral 
Reich has had a great  deal t o  do w i t h  systems engineering f rom the po in t  
of view of  the m i l i t a r y  ra ther  than from the po in t  o f  view o f  the i ndus t r i a l  
people such as D r .  Walsh. I n  general, Admiral Reich appeared t o  concur i n  
the messages which 1 had got ten from D r .  Walsh. Admiral Reich a lso  drove 
home the po in t  as Hensely and Walsh had done tha t  systems engineering i s  
not a f r u i t f u l  pa t te rn  o f  management o f  basic invest igat ion.  
Reich was the commander o f  the submarine which sank the Japanese a i r c r a f t  
c a r r i e r  Yamamoto dur ing World War I I .) 

(Admiral 

Admiral Reich suggested tha t  i t  might be very f r u i t f u l  t o  t a l k  w i t h  M r .  John 
Riordan, a c i v i l i a n  GS 17 who has worked i n  the Pentagon f o r  more than 20 
years. Apparently he has a very great knack f o r  the systems engineering 
approach. He serves now so le l y  as a consul tant  f o r  which purpose the DOD 
provides him w i t h  an o f f i c e  i n  the Pentagon. Col. Hensley w i l l  set t h i s  
up f o r  me. 



ADDEN DUM 

With regard t o  the responses t o  the three questions on the attached 
sheet which was provided ahead o f  t ime t o  Dt. Walsh, the answer t o  
question No. 1 as t o  whether i t  was feas ib le  t o  br ing t r u l y  top q u a l i t y  
expert ise i n  depth from outside NHLl i n t o  the day-to-day operation o f  the 
program i s  ''yes," but he thought i t  was i r re levan t .  With regard t o  
question No. 2, t h i s  appears t o  have been the subject o f  a l l  o f  the 
discussion w i t h  D r .  Walsh. 
contractor take over the whole program making a l l  subcontractors respons- 
i b l e  t o  him" the answer was "no" w i t h  the add i t i on  that  i t  would be 
p e r f e c t l y . a l l  r i g h t  and e a s i l y  f eas ib le  I f  a l l  of  the technology were 
already i n  hand. Since the technology i s  not already i n  hand, t h i s  i s  
not a f r u i t f u l  course t o  take. 

With regard t o  question No. '3 ,  "Can a prime 



Background end qwrtfons to place Before JO)R 5,  Welsh, Ph.D., 
Deputy Dltector of Defense Research and fng'lncertng (Strategtc. 
pmi Space Systems) 

1. The program on the rrrttflctsl mart a t  WLI IS s u a 8 1  
by thu standards of DOD (atouC $10 mttl ion1 in  contracts) 

2, The AH prwram at  HHt t  Is run ptimarily by contracts 
rather than grants, the therto havlng bew,that t h e  uork of = I -  
t l p l r  contractors can be coordlmted and directed frm the HHLt, 

3. There 1s lnsufftctont exprzrttse In depth fn the staf f  
of Nf1t.I to cover developments property. 

- 

proposals end proposals for renewat, but $hay een meat only 
pcrtodlcaIIy and cannot glve eontfnufng guidance,. Furthermor8, 
In-hour. decislms tan ovsrtlde the  experts. 

5. It appears probable that flHLl has fallad to develop 
sontracts wtth the strangest lnvasttgator$ avaiisbla. Thlr m y  
well bd related to the qua$Ity of m t t o r i n g  whtch WLt Is able 
to provida. 

6, t1tit.1 ceaoot acqutre sppropttstb patsonnal In proper 
depth or even fu l ly  use present personnolk8bacause of  several 
factors2 
a) Personnel cel~tngr Impred by t h e  Admilrlstratton, 
b) Prtxctlptfon of  performance of laboratory work on a contfnufng 
bests by kmbers of the s t a f f  dealing wfth extramural sf faf r r  of 
U t t t t ,  stther In  the bboratortes af-contractors et tn tabofrtoriar 
set  up tn the mtghborhd  of NQRt, a fate1 obstacle to recruitment, 
e) Rastrlcttva cell  ings an salaries of hlgh-level personnel, 
d) flm-consming bureaucrstk sdrntntstraths nugacf t y ,  
8) Vldety spread gsogrsphtd distrlbuttoo of the torrtractorr, 
and, finally 1 1 

f) itestrtcttve callings on thrr trawsl of the staf f  of U M t I  inr 
pored by the Adwtnlttratton, which ttnttq the effect?vefiess of 
~ V ( M  this staff  in  provlslon of properly e?o~;s wonltortng of  
ecttvtttes in thu laboretortst of contraototr. 

7. The above factors have contrtbuted s+ distressing 
extravagances and hoivcr hen GCsrtly also in retardatton of Mwnd 
pragrerr . 
QUEST t o#S : . .  

of th8 program? 

Expert task forcer have been gathered to revFew tntt1al 

1, Is I t  in your vim. feasible td brtng truly topqwitty 

2, If 00. ln the ltght of  your o m  experience l n  M)D, 

3.  Can 8 pttm contr8etor taka ever the whets programR, 

wpsrtIss In depth frara outslde NHLt  Into the dey-today opsratlon 

haJ worrld p advtre that - go abaut it1 

making alt other tubcontract~rr responslblls to htn? 

et. 16, 1974 
e.hintS, #mD.,Pheo* 


